(l9)1&#*Pfl*jFJT^tt^M 

(43) sis4*mb 

2005 ^6 M 23 H (23.06.2005) 




PCT 



(10) SR14*M«# 

WO 2005/057768 Al 



(51) 




H02M 3/28 


(21) 


mm tarn m^-. 


PCT/JP2004/017371 


(22) 




2004 ^11 £24 B (24.11.2004) 


(25) 


sis? mm© wig: 




(26) 






(30) 


f#M 2003-413162 





2003 ^12 ^ 11 B (11.12.2003) JP 

(7i) thmx(mm&9&<±x<Di%iEmiz~Di\x)i *Baaw 

lift jC#tt (HONDA MOTOR CO., LTD.) [JP/JP]; 



T 1078556 mm^^lES»llj-Ta 1 3 1 # Tokyo 
(JP). 

(72) 

(75) §£BR%/thMA (Xmizm^TCDfr): SLU W£ 
(EGUCHI, Hiroyuki) [JP/JP]; =r 3510193 fl}I!R3fP3ft 

Saitama (JP). >t;K 7U# (SHIMIZU, Motohiro) [JP/JP]; 
=r3510193 ±f Iiffl^rfi**-Tl 4f 1 **3t# 
a*fflft«WSSBf ft Saitama (JP). 

(74) ft Si A: ffl * , H (TANAKA, Koju et al.); T 

1600023 m^l^ffSlES^SHTg 3f23^^r 
£ — ;Uffi*f S 403§ Tokyo (JP). 

(si) ssifi^fti^y, £Ta>«Ha>Hrt«HW« 

RTtB;: AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, 



(54) Title: DC/DC CONVERTER 

(54) »BH D C-D C =1 — £ 



2-1 




1 > 


V 

5 


> 


f 


■SMI 


^6 



mm 
— ^ 



4... DRIVING MEANS 

7... CURRENT VALUE COMPARING PART 
6... CURRENT VALUE DETERMINING PART 



(57) Abstract: A DC/DC converter wherein the fear of a degradation of transformation efficiency caused by the saturation of a 
voltage transformer is eliminated, the size of the voltage transformer can be reduced, and the switching loss can be suppressed to 
OO enhance the transformation efficiency. An LC resonance circuit (3) is inserted on the secondary side of a transformer (1). Driving 
^® means (4) alternately turns on and off a pair of switching means (2-1,2-2), thereby causing the transformer (1) to generate an output 
on the secondary side thereof. A combination of a current detection current transformer (5), a current value determining part (6) and 
a current value comparing part (7) determines, in each half cycle, a difference in value between current resonance currents of the 
LC resonance circuit (3). In accordance with the determination result, the driving means (4) automatically adjusts the on-duty of the 
jj^ switching means (2-1,2-2) such that the resonance current exhibits the same value every half cycle. 



o 



(57) Sift: M!±&Wkm h7>X©tt«l=«fc**«»*©fiTa>SMi*ft < LttEtBlffl h 9 >xa>4MH1t£qriK 

ic-r s tmz % x-r lt*«»****>* zt^ssmta d c-d c a zmmr $> z to 



WO 2005/057768 Al I lllll llllllll II llllll lllll lllll lllll llll I II III lllll lllll lllll lllll lllll llll lllllll llll llll llll 



BW, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, 
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, 
LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, NI, 
NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, 
SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, 
VC, VN, YU, ZA, ZM, ZW. 

(84) m^mm^otju^j, ±Tomm<Dfc®&mrf-zi 

t£): ARIPO (BW, GH, GM, KE, LS, MW, MZ, NA, SD, 
SL, SZ, TZ, UG, ZM, ZW), J.-7V7 (AM, AZ, BY, 
KG, KZ, MD, RU, TJ, TM), 3 — □ V /i (AT, BE, BG, 



CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, IE, 
IS, IT, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), OAPI 
(BF, B J, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, 
SN, TD, TG). 

— mmm^m&m 

&pctH -tf v h (Delicti© £;h,T^£ rzi- K<ti§ig 



1 ^^LT-^#j(c£±i*^q#p>ti^)o m^mmm^s tn^m^^e tm^mttm^7 it, Lc^aieiss 
3<Dftmz&z&mn}$t<Dm<D¥-*<< <? j^ommzmm-tZo zomm^izmcx, mm^&iit*-*^?^ 
mcD&mnffimm^&viz*^ 7f>^S2-i , 2-2<dtt> ■ f^-^-f $gMH&-r« 0 



WO 2005/057768 1 PCT/JP2004/017371 

m m m 

[0002] m^*M^^Dc-Dc=3^/^— ^-r^^^^^[i:^ij^^$tb7^# 

[0003] mWi^4lZ.XV-n(D^y^^^2-l, 2-2&&M\m3&3<D&Mm$iWC? 

[0004] ^(D^(D*^[HlS&3(DJfcMjl^^Cf«, «[1IS&3^*d^^3-^(D^^^^ 

^L = 130/zH\ C = 0.47/zF-t?&;5^ f^20.4KHz^§ o 
[0005] H|^_h-e«, DC-DCny^- ^(D*^HI{^3^*^-r§^3— ^ra^yVU-ft 

^mtKWox—M(D^4y^->^^2-i, 2-2(D^r>'^-ymmmm^b^m 
[oooe] TfB#f^mi(-», Atim)±&£UMtimm-m^x4y^>y*^m-&M 



WO 2005/057768 



2 



PCT/JP2004/017371 



[0007] _hSE#fF^cmi^j;tt«, x^y^>y^&<Dmmmmmt&mm$&<D&Mm®. 

[0008] HI 5J3\ — *J-C0^^^^2-1, 2-2^S^^^-^«L7ti:#^^tV 

[0009] &Mm,w,<Dmc^4?/vfe<DMmm$iir%b, ^comm^x^um^^yb 

[ooio] *fc, &Mmffi<DUffi^~tiyHz.£<9, &mmm<Dmy'v*&Km#>xm^m& 

[0011] «HK<D g ±|B«ftjBSr#P*U taEEIEitlffl^V^^flajftHciS^ai* 



WO 2005/057768 



3 



PCT/JP2004/017371 



[0012] ±.mmM&M®:ir%fz.bb, ^mmx, rmn^b, 27jkm^t, mmmm&x 
^mMWM&mism&mtt&fcfeirz h^>-^t, mm i mnm^ tmm i mm 

[0013] *fc, ifcS&Wtt* ffrlB««^m#^tf|fEh7^^1^1ijraitfc^Jz:||2 

[0014] *fc. «§w«, {£je{w*bb^ mmnm^t, mmnmm^mmmnmm^ 

b, mffB{£iEfIJco— MfD^y^^^&tD^y^^m^teXTfmUMfrMtD 

-n<D^y^>v^(D^y^>^m^^>'^ymm^mm^t^m^ 
^m^^mmm^^b.mm^mmm^m^(D^mti^mtmm^ 



WO 2005/057768 4 PCT/JP2004/017371 

[ooi5] *fc. m&mte. mm^c^mm^mmmmMW^tmnmmm(D-M(D^y 

[0016] jZftmi*. BUSEiSiEffiCD— tt<D^^ls?^m&£Tfitfffim&W<D— 

[0017] Jz2&m<DMi<DWSkte£titt, —M<D^y^>y^&ilz.mtiZ>$mm>ffi<Dm$: 

jeaftaK^fb^JS Hiafiiascfc&f bfc^tfs&ofcDuok, — *b<t>**<y s ryy 
[0018] ^2(D#m^J:tT,^, ^m^W^irlgft^iromff^^-r^^* 

[0019] *fc, ^3(D#m^j;ti«\ ^mm^^^^tmmm^y^^^m 



WO 2005/057768 



5 



PCT/JP2004/017371 



[0020] M4<Dwmz.£mt, Lc&Mmm$ntfbtiz>MmMte, mmm^i^ ^ 

[0021] $e>^ Jg5<D#m^£ti^\ «J±#J^J;^teMiJ^^^^^*3J;(^« 

mm. \^®%y^yi?m(Dm^>s<-?%mmirz><D'Z\ bv^^m^mm 

[0022] [HI 1];£3§K l^5DC-DCny^- ^<Dj^S^i-0{^B|-e$?§o 

[02]«0j!^#§DC-DC3>/^-^(D||»^^i-*#:[lI^ll|-e^o 

[El3]^pj(DMf?!i^i-[Hi^ii|-efc§ 0 
[EI4]dc-dc=3^/^— ^coiga^i-|i|-efc5o 

[|H5]DC-DC=!^/^— ^(D»]^^i-«^^^|l|-efc5o 

[0023] 1 • • • b9>-^ 1-1 • • 'i&mwmB, 1-2- • • mfelM^B, 2-1, 2-2, 10-1, 10-2 
• • •^yT-l/'f^m. 3- -LC*^|I|j8&, 4- • -»^(f|!IJ^I0{^) , 5- • 

^mffl«3^ 6-- 7- • •mwgjfctfcg^ 8-i, 8-2- • -i&mM 

*SH% 9-1, 9-2- •• t iiJ£#J$B\ 11, 12---TO^^Vi7-, 13- ••^ma, 14-- 

•^^y, ls-vra^-r^— i6-"i/^^— i7--^^ 

— :$\ 100«"K^fB]DC-DC=i^— ^ 

[0024] j^t\ mm&mmvT^mm&wiwi-Zo mm. *mm\mzr>c--Dc=i>/<- 



WO 2005/057768 



6 



PCT/JP2004/017371 



[0025] m^., mi<Dmi / E&mmirZ) 0 mm^4^ *i\ ^mmm^mmmwm^ 
mm^^ ^xm^titc^mmmm^-M(D^4^>^^2-i, 2-2^k 

[0026] «m^ffiffl^^5«h7>-^i^iMj#^^^^*sgm»^mb, m 
[0027] mw}^&4^ j mmmtm^7X(Ditm^^icm^^x— n^^y^^^2 

-1, 2-2&3zmz.3ris-$-7mW)1r% 0 $iJ;U3\ IH5(a)(Dj;5i-^^>'^^2- 

KD^-^B#^^t^«^t^e mmm) tx4y^^£k2-2<D^mz.'mtiz>m 
m<Dm mmm) t&m^ ^m-^K^(D^(D^'^mmti-^K 05 (b) <d 
x^^mmw.i^mmxx>^^^m^^4^>^^2-i(D^>'T^^ j- 
<i*mn&^ x4y^^&2-2<D*i/'T^-T^m'p^z>o ^ 0 mmM 

[0028] itt^J;«9, — M<D^y^^St2-l, 2-2^mz.^^m^mtlZ>nM 
2^*^i-§^^^*^(Dm^^m^M^^v^^^^fc 0 / c i9^DC-D 

[0029] H|2«:, «0j!i-#^DC-DC3>'/^w-^ (D ^^^^-B r ^;[ 1 |g§g|^ fe ^ o 
^M^iS, f£Ji#JS^-8-l, 8-2f^^^ii:^*M^rSffiffiiJ^9-l, 9 

-2 Kg^a-bS ii: m»<d m xb9^ 1 st^lt^ ft \z.nt} ^mmv^M^ 

^IDC-DCny^- ^^LT#^b^!j-efc^ 0 WTtli, teffi#J^8-l, 8-2#J 



WO 2005/057768 7 PCT/JP2004/017371 

[0030] h^^i«, -mn(Dm^\nwm-itr.mn(Dmmnwm-2^^ 0 r©i 

^j^^tvSo mmn(D— n<D^y^->sf^wt2-i, 2-2^ i&mn^s-i 
, 8-2ti&m®mmi-it(Dm\z.wA&ti, mmM(D-M(D^y^^mo-i 

[0031] ^^f(D^-f5/^^^^2-l, 2-2(iFETO<if CD4o<7XX-(V^^t^- (^T, F 

10-2t>40(DFET^y S /v ; ^bT*^i-§'^^-e^§ o 
[0032] ^s^^^^-l, 2-2, 10-1, 10-2Sr#^i-^FET(D^n-€n^», 

K^^oSEiKsfi ^ds^jgsfisistbs, ^.tihcom^m^it. fet©*^^ 

iirtUi, — *ftf>;*-iV^^I£2-l, 2-2*5J;r^— ^fo^^^^^io-l, l 

[0033] ffijEfiijs^9-i, 9-2tmj±.mmmi-2t(Dmia-iLc^mmmffmA^n^o 

^5/^-^^2-1, 2-2, 10-1, 10-2<DFETO, CPXJf£b*frht£Z>m'Mm3&4 
\Z.£0^>*~7mmi5flZ>o &*5, f£JE{|IJ^8-l, 8-259, *5J;^raiJS^-9- 
1, 9-2^1 ^S^tLTV^n^ViMl, 12« N [li^^fffl^^fVtmo 

[0034] hy^l(Di&mMWMi-it—M<D^y^^^2-l, 2-2b(Dm\z.j±m.mM 

[0035] cpufjtt^htemmmmfe. mmmitm^7X(Dit^^st^xi&mM(D 

—M(D^^>^f^^2-l, 2-2(DFKT^mfe\n<D~ M(D^y^^^^lO- 

1, io-2(DFET^>'^r-7mmir § 0 mmmk^6^mmw.itm^7i^ 
mwmm<D-&bL,xys*h'?^Txm!$irz>z.bhx%^ mmm-±, &m*#mm 

[0036] m2(Dmi¥<Dwm&mm-tz> 0 *1\ -mm m^mn) ^h^mnm^m) - 



WO 2005/057768 



8 



PCT/JP2004/017371 



[0037] ^jE#J#ai-2^f|^B$tL7^«^^, LC«[H{^3^ML-C^J±#J(Z)-^(D^ 
[0038] £fc, «^mffl^^5^«^fi^^^6^««it^$|37^ilLT(D^-K 

[0040] ®3{*, *5iw©arffl^isr^-riHiis0-c*>5 o ^ajwu ^«ai3^ti>««^ 

K&mvxmnm 1 3 kwmu ^^>^>f.mm mmm t\^xmm^ 0 
[0042] ^^tmwiir^ mmmisfe^^fcxvmmzti, wmm^^—zis 



WO 2005/057768 9 PCT/JP2004/017371 

[0044] ^«^13^3i^^-e,|Ei!]$tL-CV^^^, MJj\v]VC--DC=i^s<—¥lOO(Di& 

[0045] ft*3, ^^^TO^««d^5iiC*«^^^f i y|ffl'T?«^7Sr 



WO 2005/057768 



10 



PCT/JP2004/017371 



m^mm 

^y^^m^Kmmm^tLi&mMmmm^t, mmmmM^-M^^y^- 
mmmtmmmm^\(D-M(7)^y^>^^t(Drm^c^mm^mn^tm- 

^ 



WO 2005/057768 



11 



PCT/JP2004/017371 



WO 2005/057768 

[mi] 



1/3 



PCT/JP2004/017371 




WO 2005/057768 



PCT/JP2004/017371 




INTERNATIONAL SEARCH REPORT 


International application No. 




PCT/JP2004/017371 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI 7 H02M3/28 



According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 H02M3/28 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Toroku Jitsuyo Shinan Koho 1994-2005 

Kokai Jitsuyo Shinan Koho 1971-2005 Jitsuyo Shinan Toroku Koho 1996-2005 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


Y 


JP 2001-103685 A (General Motors Corp.), 
13 April, 2001 (13.04.01), 

& US 6160374 A & EP 1075070 A3 


1-5 


Y 


JP 2000-253657 A (Matsushita Electric 
Industrial Co., Ltd.), 
14 September, 2000 (14.09.00), 
(Family: none) 


1-5 


A 


JP 7-39152 A (Victor Company Of Japan, Ltd.), 
07 February, 1995 (07.02.95), 
(Family: none) 


1-5 


A 


JP 11-4506 A (Equos Research Co., Ltd.), 
06 January, 1999 (06.01.99), 
(Family: none) 


1-5 



I I Further documents are listed in the continuation of Box C. \Z3 See patent family annex. 



* Special categories of cited documents: 

"A" document defining the general state of the art which is not considered 
to be of particular relevance 

"E" earlier application or patent but published on or after the international 
filing date 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other means 
"P" document published prior to the international filing date but later than the 
priority date claimed 



Date of the actual completion of the international search 
16 February, 2005 (16.02.05) 


Date of mailing of the international search report 
01 March, 2005 (01.03.05) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (January 2004) 



"T" later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 



Sli§ttiI5fi#-f- PCT/JP20 04/0 1 7 3 7 1 



A. (H^#fF#iS (IPC) ) 

Int. CI 7 HO 2M 3/2 8 



B. ISifioMJ 



iS*SrfTofcft/hPS«» (HISI#ffF3* (IPC) ) 
Int. CI 7 HO 2M 3/2 8 



S*fl%iMl 1 9 2 2-1 9 9 6^ 

H*®^MHffl*fj6A* ■ 1 9 7 1-200 5^ 

B#H«llfflfrfg^#R 1994-2005^ 

0*H*ffl*f^»^ 1 9 9 6-2 0 0 5^ 



c. 



f»?ft©$SIS©#-$|- 



Y 
A 
A 



JP 2001-103685 A {^i^/V • X • n 

— /jf I/— -/a >-) 13. 04. 2001 
&US 6160374 A & 
JP 2000-253657 
14. 09. 2000 ' * ■ 
JP 7—39152 
07. 02. 1995 
JP 11-4506 
06. 0 1. 1999 



EP 1075070 A3 

a {wrw&wm&i&&m 

A ( 0 # tr ^ * — *K#*±) 
(77 5 3-)fcU 



1-5 

1-5 
1-5 
1-5 



&© 

tej iai^WMBM©WM*fcfi#fp-efe5^, iiasg 
tlj ^5fe*S^3lic^^^rii®-r5S:ifcX{4fl&©S:m©IS : fT 

roj pisicisgfl^ mfFmcwR-rzjcwt 



© 0 ©«lc^f $ti/fcSSit 

©aj5?©fcfe(c§iji-rs & © 
r&j ^7yh7T?!)-*i 



E£^T ufc 0 



16. 02. 2005 



■"WHKwagi, a 2005 



itll*«BB©*!»Rt5*>-C3fe 

0^H#fFJr ( I S A/J P) 
100-8915 

JttaPW m MHT @ 4 # 3 # 



tffJrW (*P5©fe5«M) 
JHNU 



3 v 



8 7 18 



0 3-3581-1 101 3 3 5 6 



iiPCT/l SA/2 1 0 (12^^) (20 04^1^) 



